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Industrial Bottomfish Fishery of the Northern
Gulf of Mexico, 1959-63!

By

CHARLES M, ROITHMAYR, Fishery Bioclogist {Research)

Bureau of Commercial Fisheries
Biological Laboratory, Galveston, Tex,

ABSTRACT

Distribution of fishing effort, composition of landings, harvesting operations,
and processing methods are described for the industrial bottomfish fishery of the
northern Gulf of Mexico., The more important fishing grounds are located between
the Mississippi River Delta and the entrance to Mobile Bay. The Atlantic croaker

contributed, on the average,
landings during 1959-63.

56 percent by weight to the total annual bottomfish

Analysis of annual production, catch per unit of effort, and total fishing effort
indicated that the bottomfish population maintained itself at reasonably productive
levels over the 5-year period. Recommendations concerning complete utilization of
the bottomifish resource of the area are suggested,

INTRODUCTION

Bottomiish averaging less than one-half
pound each are commonly caught by com-
mercial fishermen trawling for shrimp along
the coast of the northern Gulf of Mexico,
Prior to 1952, this resource was not utilized
because no market existed for the small fish
that were discarded at sea. In 1952, the
petfood industry established a cannery at
Pascagoula, Miss,, to manufacture animal
food products from the bottomfish resource
of the Gulf, Initially, trawlers delivered fish
caught incidentally with shrimp, but insuf-
ficient quantities of fresh fish supplied in
this manner ultimately resulted in the plants
employing vessels that sought bottomfish ex-
clusively. Reduction plants also began proce-
essing fish for fish meal in Louisiana. They
were furnished zraw material by shrimp
trawlers making catches during the off-
season for shrimp, as well as by vessels
retaining fish caught when shrimp were abun-
dant, Other firms in Louisiana and Mississippi
have developed processing and transportation

facilities to supply Midwest mink=-food markets
with frozen bottomfish,

In 1958 the Gulf States Marine Fisheries
Commission recommended that funds be made
available to the Bureau of Commercial Fish-
eries to undertake a study of the industrial
fishery of the northern Gulf of Mexico, Later
that year the Bureau began a biological and
statistical survey to assess the extent and
value of the bottomfish fishery, The objectives
of the continuing research program were to
determine the following: (1) composition of
the commercial landings, (2) areas, seasons,
and amount of fishing effort, (3) population
size, (4) vital statistics of the important spe-
cies, and (5) relation between variations in
population size and fishing effort.

This report describes the industrial bottom-
fish fishery, including types of vessels, gear,
method of operation, species composition
of catch, areas and seasons of fishing, and
measurements of catch, effort, and bottom-
fish abundance,

1 Contribution No. 202, Bureau of Commercial Fisheries Biological Laboratory, Galveston, Tex.



DESCRIPTION OF FACILITIES AND METHODS

FISHING VESSELS, GEAR, AND
HARVESTING OPERATIONS

The industrial trawler fleet consists largely
of vessels originally designed for the shrimp
fishery. They are about 50 feet long and have
an average fish capacity of 30 tons. They are
propelled by diesel engines, most of which
are rated at about 165 horsepower (hp.). They
usually make trips lasting from 1 to 3 days
and fish close to plants at Mississippi and
Louisiana ports (figure 1), Running time to
the grounds varies from 1l to 6 hours at an
average speed of 9 knots. Ice is used to pre-
serve the catch,

from 63 to 125 tons. They generally make 4«
to 6-day trips of up to 200 miles from
Mississippi ports to the Louisiana grounds
west of the Mississippi River Delta. Most of
the larger vessels are equipped with ammonia
and brine refrigeration units.

All vessels are operated by two to three
men and are equipped with radio-telephones,
echo sounders, and power-driven winches,

The resident bottomfish trawler fleet com-
prised an estimated 50 wvessels during the
h-year study period, Transient vessels have
been and continue to be used to catch bottom-
fish for petfood and fish meal plants during
slack periods in the shrimp fishery. The pet-
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Figure 1,--Fishing grounds of the industrial bottomfish fishery in the north-central
Gulf of Mexico, Heavy striped lines indicate limits of the West Delta and
East Delta fishing areas,

Also included in the fleet are severallarger
vessels which range from 60 to 94 feet in
length, are powered by diesel engines rated
at 185 to 578 hp., and have capacities varying

food industry customarily places the fishing
vessels on regulated trip schedules to provide
a steady supply of fish when fish are abundant,
(Thompson and Haskell, 1960}, The schedules



are abandoned when fish are scarce. Each
resident trawler averaged 3-1/2 trips a month
during the study period,

Most vessels fishing for industrial bottom-
fishes pull a single otter trawl from a boom
located amidship and projecting aft., A few
trawlers tow two trawls, or a '"double-rig,"
from the port and starboard booms which
project laterally., Gulf of Mexico bottomfish
trawls, commonly of the 'balloon" type (in
contrast to the ''flat" design that is widely
used for catching shrimp), are uniform in
configuration but vary considerably in dimen-
sion, Net width along the lead line of trawls
used by ''single-rig'' vessels varies from 60
to 110 feet, whereas ‘'double-rig' vessels
fish smaller nets ranging in width from 50 to
80 feet, The net is held open by two otter
boards, or trawl doors, to each of which a net
wing is directly attached, The doors are hung
on a bridle that joins the vessel's towing
warp. Mesh size varies from 1-1/4 to 2-1/8
inches, stretch measure. A detailed descrip-
tion of trawling pgear designed especially for
the industrial bottomfish fishery is given by
Bullis, Captiva, and Knake (1960),

Before the first drag or tow with the main
gear begins, a small 10-foot-wide trawl called
the '"try" net is towed from a stern davit to
locate profitable concentrations of fish, pref-
erably Atlantic croaker, During actual fishing
operations, the ''try" net is fished with the
larger trawl to determine periodically the
species composition and to estimate the quan-
tity of fish being caught by the main gear,
Generally, the main trawl is towed at a speed
of 2 to 4 knots for 1to 3 hours. The fleet fishes
both day and night, with thelargest catches re-
portedly being made during darkness,

To fulfill the needs of petfood and fish meal
processors, some shrimp fishermenretainthe
industrial bottomfish they catchand, especially
in periods of lowbrownshrimpabundance, seek
fish during the day and shrimp at night.

CATCH-PROCESSING METHODS

General

Unloading the vessel is accomplished by
flooding the hold and pumping out the water
and the fish, The fish are delivered to a
conveyor belt where undesirable species and
debris, such as catfish, skates, ¢crabs, shells,
etc,, are removed together with fishand shell-
fish of edible size which are sold separately.

Canning

Whole fish are automatically weighed as
they move to the holding tanks filled with
brine, Next they are conveyed to the extruder
where a cutting worm minces the fish, after
which it is blended withassorted graincereals,

soybean meal, and vitamin supplements, The
fish are then precooked, or preheatedbysteam
before being packed into cans. The cans are
filled with petfood, sealed, and deposited in
metal baskets which are placed in large
retorts. The cans are cooked according to
predetermined temperatures and lengths of
time, both of which depend on the net weight
and initial temperature of the canned product,
Pressure is applied to ensure adequate steri-
lization within a reasonable length of tTime,
The cans are removed and cooled with water
before labeling, and are subsequently packed
in cases for shipment to national wholesale
and retail outlets. During 1959-63, the ex-
vessel price varied little from $35 a ton.

In 1962 Mississippi led all states in the
processing of bottomfish for canned petiood,
accounting for 40 percent of the total U,S.
pack of such products, This production was
worth $14.9 million to Mississippi petfood
processors (U.S. Fish and Wildlife Service,
1963}, In the same year the total U.S, pack
of pet food from fishery resources was more
than twice the salmon packs, and approximately

one-half the total pack of tuna for human
consumption,

Reduction to Fish Meal

Fish and shellfish are unloaded as described
for canning and conveyed immediately without
culling to a pressurized steam cooker equipped
with feed screw. After cooking, the materialis
passed through a rotary dryer, and then ground
by a hammer mill, No o0il or solubles are
extracted in the process. Some petfood proc-
essors supply fish meal producers with the
culled material resulting from their opera-
tions. Reduction plants pay $20 a ton for fish
reduced into meal.

Fish meal, a valuable source of protein, 1s
used by the poultry industry as a supplement
in feed rations, It is usually mixed with dried
materials such as alfalfa meal, bran, or other
vegetables. Meal produced from Gulf bottom-
fish is now marketed in the Midwest,

Freezing

Preferred species for mink food include
members of the Sciaenidae, or drum family,
particularly the croaker, spot, sand seatrout,
silver seatrout, and southern kingfish., After
being washed and inspected, the fish are
quick-frozen in 50-pound, open-~top, tray-type
fish boxes, Smaller sized boxes are frozenfor
use as crab bhait. After freezing, the fish are
held in cold storage and then shipped to mink
ranches in the Midwest, Edible fish, crabs, and
shrimp are marketed separately. Petfood
processors can most of the culled fish. The
price to the fisherman for fish destined for

mink food and crab bait varies from $25 to
$30 a ton,



HARVESTING THE RESOURCES

Historically, the small bottom dwelling fish
of the Gulf of Mexico have been unutilized
because of the absence of a market, but in
recent years these fishes have achieved con-
siderable importance as the principal raw
material of the canned petfood industry. Sev-
eral important features make small bottom-
fish desirable to the fishing interests, Fish
occur in schools, and individuals are fairly
uniform in size. These characteristics fa-
cilitate mass production methods of catching,
handling, and processing. Most of the species
undertake only limited seasonal migrations
and tend to remain relatively close to shore
where they are accessible to fishermen
throughout the vear.

FISHING GROUNDS

The shallow waters of the north-central
Gulf of Mexico have recently been among the
most productive fishing grounds in the world,
both in tonnage caught and variety of species
of fish and shellfish present in the cateh,
Menhaden, shrimp, oysters, crabs, and bottom-
fish are caught on the continental shelf and
in the estuaries of lLouisiana, Mississippi, and
Alabama where bottom dwelling and floating
organisms furnish an adequate food supply
for the commercial species. The fertility of
this relatively narrow and well-defined region
1s probably associated with nutrient salts and
crganic material contained in the heavy runoff
from an area having the highest average annual
rainfall in the eastern U.S,, and in the large
outflow of the Mississippi River,

Three commercial fisheries of major ime-
portance depend on the marine resources com-
mon 1o this area, The menhaden fishery,
which harvests with purse seines large quan-
tities of this herring-like fish (principally in
estuaries and on the inner shelf), is by far
the most important in tonnage landed. During
1959-63, annual recorded landings of men-
- haden from Louisiana and Mississippl waters
averaged more than 400,000 tons. The fishery
for shrimp is prosecuted in the estuaries and
on the inner- and mid-shelf, During 1959-63,
the annual commercial vield of shrimp from
the Louisiana and Pensacola-Missis sippil River
coastal grounds averaged more than 37,000
tons, whole weight, Industrial bottomfish are
commercially caught on the inner- and mid-
continental shelf along 250 nautical miles of
coastline near the Mississippi River Delta,
The grounds extend seaward from shore to
about 30 fathoms and vary in width from
3 miles off South Pass, La., to 50 miles south
of Dauphin Island, Ala. The bottom area
includes about 5,500 square nautical miles,
It consists largely of mud and sand and is
relatively level, providing excellent trawling

conditions. The average annual landing of
bottomfish during 1959-63 exceeded 41,000
tons.

The north-central Gulf was divided into
the areas east and west of the Mississippi
River Delta. This boundary passes.through
an area where the continental shelf is very
narrow and relatively little or no fishing
1s done. Each area was then divided on the
basis of seasonal fishing effort into two
depth zones, one extending from 0 to 7 fath-
oms and the other from 7 to 30 fathoms.
The four resulting subareas are defined as
follows:

West Delta-nearshore.--Includes grounds
west of South Pass at the Mississippi River
Delta extending to a line running due south
of Point au Fer, La. {lat. 29° 20' N, and long.,
919 29" W.), and from shore to 7 fathoms.,

West Delta-offshore,--Includes grounds
west of South Pass to a line running due
south of Point au Fer, and located in 7 to
30 fathoms,

East Delta-nearshore,--Includes grounds
east of South Pass to a line running due south
of the entrance to Perdido Bay, Fla, {(lat.
300 16' N, and long. 87° 33' W.), and from
shore to 7 fathoms,

East Delta-offshore.--Includes grounds east
of South Pass to a line running due south of
Perdido Bay entrance, and in 7 to 30 fathoms,

SPECIES TAKEN

The inner- and midshelf waters of the
northern Gulf of Mexico are inhabited by
many species of fish., Gunter (1945) identified
53 families and 119 species in an ecological
study of the coastal fishes of Texas, Hilde-
brand {1954) sampled the bottom fauna in 12
to 24 fathoms between Ship Shoal and Southwest
Pass, La., during June, Five 3-hour tows
vielded bottomfish representing 30 families,
which included 48 species, Sixty-seven fam-
1lies of fishes including at least 177 species
have been identified inthe commercial bottom -
tish landings off Louisiana, Mississippi, Ala-
bama, and northwestern Florida, All species
identified in the catch are listed in the Appen-
dix, Four species of Sciaenidae contribute S1g-
nificantly to the overall tonnage--the croaker,
spot, sand seatrout, and silver seatrout, which
are classified as residentbenthic species. Less
important species are the sea catfish, long-
spine porgy, and cutlassfish or silvereel,



PRODUCTION

During the past 12 years the harvesting of
industrial bottomfish by trawls has increased
- greatly, The petfood industry's need for fish
first stimulated the bottomfish fishery. By
1954 two canneries in Mississippi processed
more than 12,000 tons of fish (figure 2) and
contributed measurably to a record pack of
petfood in the United States, The Mississippi
petiood industry continued to expand with the
addition of two plants and increased its pro-
duction to nearly 26,000 tons in 1957, Canning
of bottomfish for petfood expanded rapidly in
1958 and was primarily responsible for the
60-percent increase in total bottomfish pro-
duction, The remainder of the fish was reduced
to meal for poultry food or was frozen for
mink food and crab bait, Total harvest de-
creased slightlyin 1960-61,but increasedagain
in 1962 to a record catch of 48,000 tons with
an estirmated landed value of $1,6 million, A
substantial decline occurred in 1963 when
total production did not exceed 40,000 tons,
Increased use of tuna, chicken, beef, and pork
byproducts in canned petfoods was primarily
responsible for a decrease in fish demand.
Cf the total catch processed during the 5 years,
83 percent was canned as petfood, while the
remainder was frozen for mink food and crab

bait, and reduced into fish meal for poultry
feed,

FISHING EFFORT AND LANDINGS,
1959-63

Source of Data and Methods of Compilation

Analyses of fishing effort were based on the
number of tows and average duration of tow
obtained from interviews with fishermen and
from logbooks issued to vessel captains, Rec-
ords maintained by processing plants also
were used, particularly information on the
total number of landings (trips) and amount of
fish landed, The number of trips from which
fishing effort information was obtained rep-
resented about 20 percent of the total landings
made by all trawlers in the industrial bottom-
fish fishery during the 5 years. Landings for
reduction to fish meal at Apalachicola, Fla.,
in 1959 and 1960 were excluded from this study
because effort data were not collected,

As already noted, the width of trawls used
in the fishery varied appreciably. It was,
therefore, desirable in calculating total effort
to employ a standard-size trawl. The net
most commonly used during the study period,
and hence the one considered to have been
the '‘'standard'' trawl, had a mouth width of
65 feet, Effort reported for vessels using
larger or smaller nets was subsequently con-
verted to standard-net units through its multi-
plication by the ratio of net width involved to
that of the standard net,
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Figure 2,--Annual production by the industrial bottomfish fishery
in the north-central Gulf of Mexico, 1952-63,



In summarizing the data for each month, the
number of hours fished was tabulated by sub-
subareas that measured 10 minutes of latitude
and 10 minutes of longitude,

The monthly subsubarea totals were summed
on the basis of the geographical subarea
previously described, Since coverage for ef-
fort within the north-central Gulf was in-
complete, the estimated total number of hours
fished by all vessels every month in each
subarea (E) was calculated from information
obtained through canvasses by the formula:

E=Nx

where N = total number of trips by all vessels
in the subarea; and X = average number of
'standard'' hours fished per trip in the sub-
area by all canvassed vessels,

Effort statistics used in this study were
calculated on the premise that all trawlers
were equally efficient; i.e., all vessels had
a simple linear relation between traveling
time and corresponding catch,

Size and Distribution of Catch and Effort

Annual landings varied only slightly from
an average of 39,500 tons during 1959-61
(figure 3, table 1). Landings in 1962 rapidly
increased to a record of more than 48,000
tons but returned to the average level in 1963,
During 1959-63, annual fishing effort on the
grounds fluctuated markedly between 63,000
hours in 1960 and about 106 000 hours in
1962 (figure 3, table 2).

on both nearshore and offshore grounds, It is
apparent, however, that the sharp rise in total
landings for 1962 was the result of increased
effort on both fishing grounds. Catch and ef-
fort continued at a high level on the same
grounds in 1963, The average effort for the
5 years was 23,500 hours, with a maximum
deviation of 69 percent. The average annual
catch for the same period was 11,000 tons.

East of the Delta, annual landings remained
comparatively stable from 1959 through 1962,
averaging 31,600 tons, but declined to about
25,000 tons in 1963, A severe reduction in
the effort expended offshore was apparently
responsible for the decreased catch, Effort
expended annually in nearshore and offshore
areas (combined) averaged 57,000 hours, or
71l percent of the total, with a maximum de-
viation from the 5-year mean of 32 percent,
Seventy-three percent of the total catch for
the 5 years was made east of the Delta,

Separation of catch and effort data into
monthly units of time showed definite patterns
of annual and seasonal change within each
fishing area (figure 4, tables 3 and 4),

West Delta-offshore--Annual bottomfish
production ranged from about 10,000 tons
(1959) to nearly 3,000 tons (1961) indicating a
downward trend during the 3-year period. A
threefold increase in productionin 1962 was ap-
parently due to a measurable upswing in effort,

It is evident that, seasonally, maximum pro-
duction usually occurred early in the vyear
between January and April, whereas minimum
production occurred during June through Au-
gust,
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Figure 3,--Effort expenditure and total commercial landings by industrial bottomfish
trawlers operating in the north-central Gulf of Mexico, 1959-63.

Annual landings from grounds west of the

Mississippi River Delta declined by more
than one-half from 1959 to 1961, This drop
was due to a significant reduction in effort

East Delta-offshore--Production increased
sharply from 9,400 tomns in 1959 to 14,600
tons in 1960, and remained relatively stable
through 1962, The catch declined to a low of




Table 1.--Industrial bottomfish landings from the north-central Gulf of Mexico, 1959-63

o Year Composition of
Fishing area 5-year total
1959 1960 1961 1962 1963
Tons Tons Tons Tons Tons Percent
West of Delta:
Nearshore...... . 2,068 1,683 24 R254 7,716 6,532 10
Offshore....eoev.s . 9,886 5,867 2,776 7,976 8,256 17
Totaleweevenean.. | 11,954 7,550 5,030 15,692 14,788 27
Fast of Delta: |
Nearshore.covesess 18,524 18,074 19,913 18,996 18,073 45
OffSshore.sceseeseeas 3,404 14,606 13,486 13,552 ©,714 28
TOtALe e aeronnnn. 27,928 32, 680 33,399 32,548 24, , 787 73
Total Gulf:
Nearshore..vseesces 20,592 19,757 22,167 26,712 24,605 55
Of TShOTE e v vosunsen 19,290 20, 473 16,262 21,528 14,970 45
Total....... cesne 39,882 40,230 38,429 48,240 39,575 100

Table Z2.--Fishing effcrt expended by industrial bottomfish trawlers in the north-central Gulf

of Mexico, 1959~-63

Year
SR ettt o
1959 1960 1961 1962 1963 J
Hours Hours Hours Hours Hours Percent
West of Delta:
Nearshore..cesve.. 6,538 1,981 3,145 13,314 12,358 9
OfFSHOTE . e v v asenn. 19,130 14,676 4,329 22,120 19, 806 20
Total. . oeeveaens 25,668 16,657 7,474 35,434 32,164 29
Fast of Delta:
Nearshor€...ve.... 34,761 22, 140 33,827 34,114 26,087 38
Of fShor€. e venres 30,528 24,178 31,002 36,121 12,895 33
TOtAL e s enennen. 65,289 46,318 &4, 829 70,235 38,982 71
Total Gulf:
Nearshore...ve... . 41,299 24,121 36,972 47,428 38,445 47
OFfShOTE. v vesssnns 49,658 38, 854 35,331 58,241 32,701 53
Total,.eereveneos 90,957 62,975 72,303 105,669 71,146 100
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Table 3.--Industrial bottomfish landings by trawlers cperating in the

north-central Gulf of Mexico, 1959-63

Year and area Jan. Feb. Mar. Apr. May June July Aug., Sept. Oct. Nov. Dec. Total
-1959 Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons
West of Delta:
Nearshore...... . e - -- e - 1,240 276 154 27 223 48 21 79| 2,068
Of fShore€.cerevennss 2,109 | 1,214 | 1,390 | 3,571 | 1,196 -- - -- 71 -- - 335 9,886
1960
Nearshore.veeeseers | —- ~-— - - 26 714 279 259 -- -- 105 -1 1,683
Offshore. ivisansans 1,479 1,121 789 915 1,00L 191 - -- - 36 81 254 5,867
1961,
NeaTehore. se s e noas 25 - —-— 508 255 47 530 31% 145 - - - 24254
Of fzhoree.seneennss 367 285 526 178 152 175 186 231 - <0 88 538 2,775
1962
Nearshore..oeveoas, -- ‘- 4% 352 89¢ | 1,865 | 1,382 1,857 575 703 39 --| 7,716
Of fshore........ ‘o 440 A41 | 1,258 | 1,398 875 257 -- 410 942 497 658 goO| 7,976
1963
NEHI‘E]:]DI‘E 11111 * &k 4w - - - 3'44 319 1_’.252 87? l_, 631 1" 4‘8? 622 - -——— —— 6_’. 532
Offshore.seereenvsne 1,155 1,350 1,742 1,879 475 - -—- 326 381 528 268 152 8,256
1929
East of Delta:
NEaPrSOrC . s e vensenw 820 - ) 148 1,385 24026 2,611 2,704 2,685 2,117 2,504 882 | 18,524
foEhGI‘E- e RN 1_, ??5 21390 1, TQB 910 512 ——— - —— 112 "fl']. 132 lj ‘?3""1' 9}‘#04
1960
Negrshore.eee s o ‘on s 208 283 - 114 1,852 478 2,408 2,971 2,698 2 4420 2,624 2,018¢ 18,074
O EhOrCeecesosaans 2,562 2,138 2 4 260 2,254 7% 2,133 328 98 - 1,225 371 443 | 14,006
1961,
NEATrSho e s e v senwan 2,593 761 552 18% 664 2,443 2,483 3,037 2,791 2,003 A Y, 165 | 19,913
foEhDI‘E; 0 % 0 8 0 A F a1 l, ",1"?2 2’ 058 ?M l; 286 1,62’51' - ll‘fl' —— 512 lj &'l'g 11488 2,339 13,486
1962
Nearshore.iicrsenas 144 1,469 263 G43 1,424 2 4204 3,245 2,092 2,184 2,815 1,184 1,029 | 18,996
OffShGI'E- v 0 K k&0 B FB 3’288 2:29? 1: 856 1’205 6?9 151 —— 1.43 581 899 1,009 1’444 B?552
1963
Nearehore. oo eer oo . £60 135 -— 325 1,484 1,020 L4223 2,388 1,589 4,922 1,773 1,522 | 18,073
Of fshOTEe e vuaasass . 609 | 1,552 | 1,046 1,029 326 652 - -- 120 -- 208 | 1,172 | 6,714

6,700 tons in 1963, which corresponded with
a marked reduction in effort,

Each vear, landings reached a peak during
January or February and were followed sea=-
sonally by little or no production between
June and August. These seasonal variations
correspond with those observed for the off-
shore grounds west of the Delta,

West Delta-nearshore--Averaging 2,000
tons, 1959-61 annual production was relatively
stable., An increase in 1962 to almost 8,000
tons was apparently the result of a fivefold
increase in fishing effort. Each year, the
total catch and effort nearshore were con-
sistently less than offshore,

East Delta-nearshore--Production re-
mained almost the same each year with a
maximum of about 20,000 tons being landed
in 1961, The total annual catch of bottomiish
from nearshore waters was greater than that
from deeper waters offshore,

Seasonal variations in vields were similar
to those on the nearshore grounds west of the
Delta, with each year's peak production oc-
curring somewhat later between July and Oc-
tober,

Geographical Distribution of Effort

The total number of hours spent trawling
during 1959-63 was plotted by month on the
basgis of sub-subareas delineated by 10 minutes
of latitude and 10 minutes of longitude. Be-
cause the effortdata reflected seasonal changes
in fishing intensity, monthly values were
combined as follows: December through May
(winter and spring) and June through Novem-
ber {(summer and fall),

In general, fishing in winter and spring
(figure 5) was conducted from shore to depths
of 20 to 30 fathoms between Point au Fer
and Southwest Pass, La,, and from Pass a
Loutre, La., to the vicinity of Perdido Bay



Table 4,-=Effort

expended by the cammerclal bottomfish fleet operating in the north-central Gul? of Mexiczo, 1959-63

Year and Area Jan, Feb, Mar. Apr. Nay June July Aug. eptl, Ozt. Nov. Dec. Total
1959 , .
Hours |Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Hours | Heurs | Hours | Hours
West of Delta:
Nearshore.......... -- - - -- | 5,092 | 714 | 155 32 | 202 65 13 | 265 | 6,538
015 =1 Te) o = IR 2,982 |1,656 | 2,203 | 5,649 | 5,175 -- -- -- 20 - -= | 1,375 {19,130
19€0)
HEEI.I'EHGI'E' N Y EEEERR) - e ! - —— 44 978 ‘511'25 390 - e — 1.44 —— 1; 981
foShDI'E. % aw N aa LI 2] 992 2; 912 2} 990 3, 112 1??81 316 —— - - I?O 105 398 14; 6?6 _
1961
Nearshore..ceeeeees 48 -- -- 932 310 541 360 754 203 - - -- | 3,145
Offshore.veeeaas. .o 620 385 | 1,120 312 270 346 129 194 -- 52 136 65 | 4,329
1962
NearshorCesaersrsas -— - 170 | 1,097 | 1,381 | 1,776 | 2,716 | 2,325 | 1,765 | 1,980 104 -=- (13,314
Offshore...iee s, o | 1,722 | 1,286 | 4,961 | 3,622 | 2,268 220 -= %4 | 2,294 | 1,036 { 2,082 | 1,675 |22,120
1963
NEBTEhDI‘E-.--.----- - - l’-ll? 860 2’065 1;916‘ 2_’937 21142 1._,321 - — .- 12’358
Hrshore.sesvescnss « | 25229 3,067 | 5,420 | 4,137 | 1,277 - -— 534 1 1,191 839 570 512 19,806
19509
Fazgt of Delta:
Nearshore.,siseaesas | 1,411 = 204 | 1,107 | 4,224 | 2,856 | 4,386 | 3,791 | 3,641 | 3,951 | &,386 | 2,804 (34,781
Gf'fEhDI‘E. LI I B B T O R 3_}264 5;86{] 7;352 5;525 1:964 - - - ——— 160 ZI-S '-’-""fl-l'.r-'F 5’608 30,528
1960
HEE.PEhUI'E-'1 * F 4 2SR d 448 325 - 132 1} 675 ﬁgr? 1: 512 3_} 19? 3_}?02 2_’ 680 ‘fl'_;r 168 3_1- 60‘# 22} 140
OffshoTressesesseans | 3,861 |3,681 | 8,169 | 2,512 714 | 2,185 202 180 -- | 1,116 623 925 (24,178
1961
NearshoTr€sssaeresrss | 4523 [ 1,190 962 335 G23 | 2,875 | 4,294 | 4,057 | 4,472 | 3,354 | 6,288 554 33,827
Offehore...c.uvee. | 2,603 | 3,465 | 1,393 | 2,300 | 2,422 -- 279 - 935 | 3,342 | 6,923 | 7,340 |31,002
1962
Nearshore.:esewsanss 906 | 4,643 988 | 2,162 | 3,683 | 2,264 | 4,659 | 3,526 | 3,450 | 4,371 | 2,547 Gl1S 34,114
Of fshoresiseasaass. | 9,807 (6,990 | 5,691 | 3,605 | 2,399 486 —- 304 | 1,304 | 1,593 | 2,559 (1,383 36,121
1963
Nearshore,cesveesee | 1,171 126 - 404 | 2,212 | 1,420 | 2,700 | 3,738 | 2,184 | 4,382 | 4,510 | 3,240 |26,087
[ﬁ'fEhDrE- I EEEERERE N 1,306 1; 882 2? 593 2;358 499 3?5 - .- 261 —— 363 3;258 12}895

entrance, Fla, The area most heavily fished
each year (more than 9 percent of the effort
expended overall) was located in 7 to 12
fathoms off Horn Island, Miss. Areas where
moderate effort (2.0 to 8,9 percent) was ex-
pended included the grounds at 5 to 12 fathoms
east of Ship Shoal, lLa,, at 7 to 18 fathoms
off Chandeleur, Horn, Petit Bois, and Dauphin
Islands, and at 5 to 15 fathoms in the Guilf
east of the entrance to Mobile Bay, Ala,
Sixty-four percent of the total effort was ex-
pended in the area east of the Delta during
winter and spring.

The distribution of effort from summer
through fall (figure 6) was generally the same
as described for winter and spring, The near-
shore grounds, however, were fished much
more intensively in summer and fall, Heavy
fishing near the entrance to Mobile Bay ac-
counted for 35 percent of the total effort
expended in the north-central Gulf during
summer and fall, In the same period, 77

10

percent of the fishery's overall expenditure of
effort occurred east of the Delta,

Composition of Landings

On the average, croaker, spot, and sand and
silver seatrouts (combined} accounted for
75 percent of the annual industrial bottomfish
landings from the north-central Gulf of Mexico
during the 5 years (table 5). The croaker was
by far the most important species harvested
each year, averaging 56 percent of total catch
welights while contributing tonnage of from
19,200 in 1960 to 28,600 in 1962; it was the
principal species contributing to the marked
increase in bottomfish landings in 1962, Cut-
lassfish, sea catfish, and longspine porgy
followed in that order, contributing on the
average 5, 2, and 2 percent by weight, re-
spectively, to annual landings. At least 170
species were included in the "all others'' cate-
gory, with the more important representatives
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Table 5.--Species composition of industrial bottomfish landings from the north-central Gulf of
Mexico, 1959-63 -

Year . 41
Species Average gmp051 ton ot
1959 1960 1961 1962 1963 -year total
Tons Tons Tons Tons Tons Tons Percent

CroaKker s cevevsenenss 20,108 19,185 22,077 28,628 24,814 22,962 56
SPOb e e csannennansna, 5,409 4,565 4, 547 4,741 3,772 4,607 11
Seatroutt. . ovvenin.. 3,927 4,041 1,946 3,945 2,456 3,263 8
Cutlassfisheeeesesn. 1,201 1,969 2,658 2,477 1,635 1,988 5
Sea catfish..eeveo.. 1,201 797 1,000 1,213 965 1,035 2
Longspine pargy..... 733 1,046 974 1,036 780 914 2
All others.......... 7,303 8,627 5,227 6,200 5,153 6,502 16
Total....... ee-e | 39,882 | 40,230 | 38,429 | 48,240 | 39,575 | 41,271 100

! Tncludes sand and silver seatrouts.

being the striped anchovy,bayanchovy, scaled
sardine or razorbelly, butterfish, inshore
lizardfish, and southern kingfish or ground-
mullet,

Croaker, spof, seatrouts, and cuflassfish
were caught on each ground throughout most
of the year (table 6}. The croaker is the major
species caught each month in all four fishing
areas, The largest catches of spot were
usually made nearshore and ofishore east of
the Delfa, with maximum catches in December
and January. Lesser amounts were caught in
the West Delta area, Both species of seatrout

prevailed in greater amounts nearshore, and

offshore west of the Delta, Increased gquan-
tities entered nearshore catches from July
through October, and offshore catches between
January and April. Cutlassfish contributed to
catches made nearshore west of the Delta
during June, July, and August, and offshore
from May through July., East of the Delta,
significant amounts were present nearshore
between May and October, and offshore during
August and September. Relatively large
amounts of longspine porgy were present
offshore east of the Delta between February
and May.,

12

Annual catches of the more important species
are listed by fishing grounds in table 7,
Largest catches of croaker were made east of
the Delta, and varied on the nearshore grounds
from over 7,000 tons (1960) to almost 11,000
tons (1962), The absclute tonnage of croaker
caught offshore ranged from about4,000(1963)
to 8,000 (1960, 1961). Average croaker catches
exceeded by 2-1/2 times those made west of
the Delta, It is also evident that the marked
increase previously noted for this species in
1962 was primarily the result of a 3-1/2-fold
increase in the combined croaker catches
from the nearshore and offshore grounds west
of the Delta., Spot were also caught in larger
quantities throughout the east Delta area during
the 5 vears, while both species of seatrout
contributed substantially to annual catches
made nearshore east and offshore west of the
Delta, The largest catches of cutlassiish oc-
curred each year in the nearshore waters
east of the Delta with fthe maximum catch
exceeding 2,000 tons (1961). Fishermenusually
avoid capturing this species because it is
difficult to handle and process. Larger amounts
of cutlassfish are often available nearshore,
particularly during the summer,



Table 6.--Contribution of major species to industrial bottomfish landings from the north-central
Galf of Mexico, 1959«63

Month
Species and Areal Average
J F M A M J J A S O N D
A 4
Atlantic croaker % % % % % % % % % /0 % :
West Delta:
Nearshore.. . . 80 - 86 71 T 65 62 &7 63 41 45 78 61
Of'fshore.e.... 56 650 55 58 50 63 59 70 5% 70 59 69 6l
Fast Delta:
Nearshore.... 56 66 53 64 76 48 45 4'7 5 48 61 56 56
Of fshore..... 56 67 60 48 36 66 27 4'7 66 69 57 57 55
opot
West Delta:
Nearshore.... 7 —= | (%) 3 4 3 4 3 4 26 1 —— 5
Offshor€.eeee. 7 7 & 9 5 A 2 & 6 4 "7 2 5
East Delta:
Nearshore.... 27 7 S 9 19 15 16 12 10 10 & 18 13
OffshorCees s 20 14 10 15 16 12 17 11 & é 15 21 13
Sand and silver
seagtrouts
West Delts:
Nearshore.... 6 —— { (%) 6 5 9 13 10 14 15 31 9 10
O 8hore. cos s 23 18 21 15 10 10 5 6 11 6 12 12 12
Fast Delta:
Nearshore.... 2 2 g 1 5 6 5 8 8 11 7 2 5
Offshore.eae.. 3 2 3 9 5 1 3 11 7 g "7 6 5
Cutlassfish
West Delta:
Of £ohoreeeses | (¥} | (%) 2 2 15 11 24, 5 10 3 5 | (%) 6
East Delta:
Nearshore.... | (%) 2 2 2 22 8 9 10 7 8 1 | (%) 6
Offshore..... | (%) | (%) 1 () 2 3 3 5 16 g8 5 | (%) | () 3
Sea catfish
West Delta:
Nearshore.... |(»*) | == 1 A 5 2 3 3 & 2 4 -- 2
ffshore..... 3 3 2 1 1 3 - 3 2 5 6 5 3
Bast Delta:
Nearshore.... | (%) 3 3 A 11 A 3 A 4 2 2 | (%) 3
Of fShor€. s, 2 | (%) 2 1 3 | (%) 4| () 41 (%) | (%) 1 1
Longspine
POTgY
West Delta:
Nearshore.... | (¥) | —= | (%) | (%) | (%) - - - ] () 1 -- (%)
OffShDrElll " - (*) 1 i 1 1 1 .- - ('ﬂ') - - (*) (‘K_) (*) (*)
East Delta:
Nearshore.... | (%) 2 4 | (Ge) | (%) | (%) | (%) | (%) (%) 2 3 ] (%) (%)
Off shore. .. .. 2 6| 9 | 10 | 11 2 2 1 (%) | (%) 1 4 2 4

*¥[pss than 1 percent.
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Table 7.--Specles composition of industrial bottomfish landings, by subarea, from the
north-central Gulf of Mexico, 1959-63

. Tear | Composition of
Species Average 5-vear total
1959 | 1960 | 1961 | 1962 | 1963 ’
|
West Delta: Nearshore: Tons Tons Tons Tons " Tons Tons Percent
05 eY:1 <=3 Ceeeena 1,370 917 | 1,428 5,230 4,408 2,671 66
SPOL .t eeeeteascans cieeaacnns 109 91 114 372 164 170 4
Seatroutt ... . iieiienannaan.. 173 250 213 597 737 394 10
Cutlassfish...... cereanan ‘e 118 145 182 498 | 689 326 8
Sea catfish....... creasasane 101 Créy 96 239 171 130 3
Longspine pPOrEYcescveascesas 1 2 1 6 -—- 2 1
All cthers...... Paerensnnsen 197 234 220 774 363 358 9
Total.ieoeenaannsaasas caas 2,068 | 1,683 | 2,254 | 7,716 6,532 4,051 100
West Delta: Offshore:
Croaker..aveessesas ceravonns 4,400 v 3,216 | 1,750 4,887 5,971 4,045 58
SPOt .t aeeasennsnannae Peerens 846 396 172 485 309 “éi 2 6
Seatroutt...... Cientersenans 2,355 1,111 314 968 824 1,114 16
Cutlassfish.ieieeeveaercornaes 283 90 135 594 170 254 4
Sea catfisheeesrinssenvesans 272 124 104 235 174 182 3
Longspine porgy.ciesecscsvess 90 102 29 70 47 &8 1
All others.eieeiieiiannnnnn, 1,640 828 272 737 761 848 12
TOtALl:eenveversenens creees 9,886 | 5,867 | 2,776 7,976} 8,256 6,952 100
East Delta: Nearshore:
Croaker.soeevanrans cererean 8,936 | 7,048 | 10,744 | 10,975 |10, 214 3,583 51
Spot.ceeanas cessantastianaene 2,805 | 2,189 2,300) 1,725| 2,310 2,266 12
Seatroutl.veieeinieiiianeans 1,188 | 1,580 93¢ | 1,580 761 1,209 6
Cutlassfishessesevrereeriens 761 ] 1,498 2,065 1,209 700 1,247 7
Sea catfish..evierearnn. case 693 481 629 459 530 558 3
LONEgSPine POTEY.eavectonsasns 79 320 202 294 282 235 1
All others...evvevveriarias . 4,062 4,958 3,037 2,754 3,276 3,617 20
Total.ieeereerenncas caceans | 18,524 18,074 | 19,913 18,996 (18,073 | 18,716 100
East Delta: Offshore:
Croaker.sseaseeneesee Leosenan 5,402 | 8,004 | 8,1551 7,536| 4,221 6,664 58
Spot.vececaerane Prresasiaans 1,649 1,889 1 1,961] 2,159 989 1,729 15
Seatroutt...iuivenn.... ceee s 211] 1,100 483 800 134 546 5
Cutlassfishesescanees e sean 39 236 276 176 70 16l 1
Sea catfigsh.e . e rncenens 135 148 171 280 90 165 . 1
Longspine POrgy¥ees .. e 564 622 742 666 451 €09 5
All others..... ceviretenanes 1,404 1 2,607} 1,698] 1,935 753 1,679 15
Total.«ve... beerresaenan e 9,404 | 14,606 | 13,486 13,5521 6,714 | 11,552 100
|

1 Inecludes silver and sand seatrouts.

TRENDS IN POPULATION SIZE

The term population refers herein to that
portion of a fishable stock present within the
geographical boundaries of the four northern
Gulf coast areas designated earlier and is not
meant to imply the existence of distinguishable
subpopulations,
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The mean annual catch in weight per hour
for all species combined was used as a meas-
ure, or index, of the annual population present
in each fishing area. The fundamental assump-
tion in its use is that the trawl takes, on the
average, a constant proportion of the total
fish of catchable size present on the grounds
at the time of fishing, whether f{fish are



abundant or scarce, Abundance is defined as
the absolute weight of fish accessible to the
fishery, as affected by availability,

Several factors should be kept in mind when
using catch per hour as an index of compara-
tive bottomfish abundance. Because the index
reflects is a constantly changing quantity its
values are accurate only for a short fime and
a specific locality. Adequate catch and effort
data that are well distributed intime and space
must therefore be used. To eliminate bias due
to insufficient data, I deleted the values for
those months in which effort totalled less than
100 hours, The population estimate used in
this study does not account for bottomiish
caught by shrimp vessels operating each month
of the vyear in the north-central Gulf, The
annual discard of fish at sea during shrimping
operations may amount to several thousand
tons, but an accurate measure of its magnitude
has never been obtained, As a consequence,
the calculated statistics give an incomplete
picture of total effort expenditure and harvest
of bottomfish in the northern Gulf coast
area and permit assessment of only those
portions of the resource yielding to the com-
mercial bottormfish fishery. The premise that
all trawlers are equally efficient 1s ques-
tionable since studies have shown that larger
trawlers with greater horsepower and speed
tend to catch more fish per unit time than
smaller vessels, These factors and limita-
tions undoubtedly cause error and bias, and
conceivably affect the accuracy of the abund-
ance index, Nevertheless, such an estimator
provides a rough measure ofthe broad changes
in the bottomfish population.

The comparative approach 1is used in an
attempt to make a guantitative analysis of the
bottomfish population on northern Gulf fishing
grounds. Monthly and annual indices are plotted
to compare variations in population abundance
within and between fishing areas. Analysis and
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interpretations of calculated trends seek to
show the effect of fishing on population abun-
dance. Conclusions are made as to whether the
overall bottormfish resource has adequately
maintained itself during the study period,
and projections are made repgarding future
levels of harvest intensity,

West Delta,--Comparative interpretation of

figure 7A 1is difficult because of limited
data for both the nearshore and offshore
grounds, Seasonal peaks, however, are dis-

tinguishable and showthatlarge concentrations
(an index of 1 or more tons per hour) of
bottomifish were usually available nearshore
in June and July, It is significant that mod-
erate (1/2-1 ton} to large (over 1 ton) con-
centrations of fish are often present offshore
between June and August when little or no
fishing activity takes place., This situation
apparently indicates that fishermen prefer
to trawl innearshoreareas. Fishing operations
nearshore and offshore seemed to be charac-
terized by abrupt and marked fluctuations in
catch per hour which occurred simultaneously
in each area.QOtherwise, abundancelevels were
generally similar on both grounds for the
remaining months in which values are com-
parable,

East Delta,--Fluctuations of bottomfish
abundance on the nearshore grounds east of
the Delta generally coincided with those shown
by curves derived from data of operations on
the offshore grounds (figure 7B). Overall
seasonal trends in abundance were nearly
the same on both grounds, with most values at
similar levels, In most instances where data
were available, bottomfish abundanc¢e on the
offshore grounds was moderate to great from
June through Awugust, the same condition as
was noted for the West Delta area,

Population data for nearshore and offshore
stocks showed appreciable similarity on West

1.0

£ 0
o«® \ O .
\_,-\az/ °/:\B:3>€~*°" \rﬂl'vn/:\*'/ ™~ NN RS

5 B The-e
2 G r11;l1;:r|||q||||r1|||| T r T 1T 1T 1T+ rTrri r T T 111 1T T1T1 | I L B L R L ¥ 1.1 1 1 ),
E ®- Offshnre
" o - Naurshﬂra
c.Q — 1.0
5 B. EAST OF DELTA .
. ._.-—-"-'-.T.-. i '5
.
1.0— x 0
f u o -
0 llllTllllll lIIITIII]IIlTIIIIIlllIITIIIIII_TIII 7T 1T 1T T 0 7 7 71T 01 T T 1T 11 O
J M M J J MM J S5 N M M Jg 5 N'UMM J4 5 N
I959 IQED 1961 1962 1963 1959-1963

Figure 7.--Average catch of bottomfish per hour of trawling along the
north-central coast of the Gulf of Mexico, 1959-63,
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and East Delta grounds. Seasonal trends gen-
erally corresponded and annual fluctuations
paralleled one another quite closely. The
overall trends for the 5 vears were also
comparable and indicated a slight rise in each
of the four subareas. The data therefore sug-
gest that the bottomfish present nearshore
and offshore were contingents of the same
population unit and that the factors governing
abundance on one ground operate similarly on
the other ground as well,
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To determine how the commercial bottom-
fish populations reacted to fishing, ananalysis
was made of effort and catch statistics as well
as of mean annual abundance indices {figure 8),
Nearshore and offshore data were combined
and trends calculated, Upward trends in com-
mercial landings irom both the West and East
Delta areas were associated with rising trends
in fishing effort, Trends in overall level of
population size, as indicated by the mean

annual catch-per-hour wvalues, were also
EAST OF DELTA
| —1
o 9 o
O
O 7
— 20
—'||O
1 | I — 0

-
— 20
| | | I | 0
—1 1.0
© _ 0
P O @) _
r 1 | O

! I
(959 1960 196] 1962 (963

Figure 8,--Relations between available bottomfish population, landings, and
fishing effort in the north-central Gulf of Mexico, 1959-63,
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perceptibly upward, suggesting thatthe bottom-
fish resource adequately maintained itself dur-
ing the 5 years of fishing being reviewedhere,

That the total stock was not subjected to
excessive fishing is also indicated by above-
average vields of croaker during 1961-63
from nearshore grounds east of the Delta,
where intensive effort was expended each
year.,

To determine optimum fishing grounds for
the industrial bottomfish fishery of the north-
central Gulf, I compared average annual fish
abundance for the wvyears 1959-63 and its
variability from vyear to year. This method
1s similar to one developed by Klages (1942)
who delineated optimum geographical regions
for the production of certain agricultural
crops. The area with the highest average
(annual) abundance and the lowest coefficient
of variation represents the ground where,
over the years, average fishing success was
consistently greatest,

By this means of assessment, the nearshore
area east of the Mississippi River Delta
(summer-£fall) proved tobethe most productive
bottomfish ground (table 8}, Although year~to-
year fish abundance on the nearshore grounds
west of the Delta {summer-fall) was identical,
its annual variation was greater (17 percent),
Fish abundance on the nearshore grounds east
of the Delta during winter and spring was

Table &.--Average amnual abundance and variabillty of

industrial bottomfish populations in the north-central
Gulf of Mexico, 1959-63

relatively high (0.54 tons per hour), but its
annual variation was the greatest of all four
areas, Each season the offshore grounds east
and west of the Delta harbored smaller con-
centrations of bottormfish than the nearshore
grounds, Annual variation in offshore stock
abundance was intermediate between com-
parable measures for nearshore grounds east
and west of the Delta,

RECOMMENDATIONS

As previously mentioned, the total catch of
bottomifish in the commercial shrimp fishery
within northern Gulf coast waters is unknown,
(Quantitative analyses of commercial shrimp
catches from the grounds in the 5- to 10-
fathom depth range off St. Augustine, Fla.,
have shown, however, that for every pound of
shrimp caught (whole weight) about 8-1/4
pounds of bottomfish were taken (Wolff, 1963),
A similar ratic was reported by Miles (1951)
in an analysis offish caughtby shrimptrawlers
operating in Apalachicola Bay and the adjoin-
ing Gulf of Mexico., In 1959, the catch of com-=-
mercial shrimp at 0-20 fathoms in the
Pensacola-Mississippl River coastal area was
6,500 tons, whole weight (Kutkuhn, 1962).
the catch ratio of shrimp to fish is set at 1:8,
then the estimated catch of bottomfish by
shrimp trawlers totaled about 52,000 tons, or
nearly twice the amount landed by industrial
fish trawlers operating east of the Delta in
1959, It is noteworthy that the catch of men-

haden recorded for Mississippli in 1959 was
Area e ey ©f about 87,000 tons.
Accurdlngly, the fcollowing suggestlﬂns are
Tons per hour Percent offered to develop the potential of the bottom-
Nearshore (winter-spring); fish resource in the Gulf of Mexico:
fFast of Delia,.......... 0. 54 28.8 1., Because bottomfish caught during com-
West, of Delta™..ivuiusen -~ - . . . :
mercial shrimping operations have the greatest
Nearshore (summer-fall): potential as raw material for the fish meal
f}zi Eg g:ﬁz ----------- -Zg ﬁﬁ industry throughout most of the vyear, they
"""""" ' ‘ should be retained and processed,
Cffshore (winter-spring): Z, More of the bottomfish concentrations
ﬁ::i Eg iﬁz ----------- ig ﬁ-g should be harvested on the offshore grounds
"""""" ' ' in 7 to 30 fathoms east and west of the Mis-
Offshore (summer-fall): s1ss1ppl River Delta between June and August,
East of Delta........... 146 25.5 3. Bottomfish stocks shouldbefished during
West of Delta........... 46 28.6 the winter when reduction plants and most
! Tnsurficient data. shrimp vessels must otherwise remain idle.
SUMMARY

The trawl fishery for industrial bottomifish
in the northern Gulf of Mexico has expanded
rapidly since 1952, Statistics reveal that from
1959 through 1963, the north-central Gulf of
Mexico annually produced between 38,000 and
48,000 tons of bottomfish for animal food
markets, Annual expenditures of effort over
the 5 years ranged between 63,000 and 106,000
hours of trawling., About 73 percent of the
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total production was taken from the area lying
between the Mississippi River Delta and the
approach to Mobile Bay. Catches in waters of
1 fathoms or less represented about 55 percent
of the Gulf total, Although overall landings
varied only moderately during the 5 years,
production fluctuated sharply at certain sea-
sons and in certain areas, Statistics showed
that the increased effort and catches made



west of the Delta were responsible for record
production in 1962,

Of the four major species supporting the
Gulf of Mexico bottomfish fishery, the Atlantic
croaker was the most important and, on the

average, contributed 56 percent of the annual

production, Lesser quantities of spot, sand
seatrout, and silver seatrout were present in
catches throughout every year of the survey,
Cutlassfish entered catches seasonally from
May through October on the shallow-water
grounds, whereas thelongspine porgy occurred
on the deeper grounds between October and
May. At one season or another and in varying
degree, a total of at least 177 species may be
expected to contribute to northern Gulf bottom-
fish landings. |

The fishery's more important trawling
grounds were situated nearshore between the

entrance to Mobile Bay and the Mississippl
River Delta, The trawler fleet generally op-
erated throughout the north-central Gulf from
shore to 7 fathoms between June and No-
vember, and in 7 to 30 fathoms from Decem-
ber fthrough May, The optimum bottomfish
ground (summer-fall) was located inside the
8-fathom curve east of the Mississippi River
Delta.

Increased fishing effort was responsible for
increased yields west and east of the Missis-
sippi River Delta during 1959-63, while bottom-
fish population levels remained relatively
stable,

Recommendations are concerned with
fuller utilization of the bottomfish resource
available to fishermen on the established
grounds,
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APPENDIX

Table A-l.--Iist of fishes entering industrial bottomfish catchss in the

north-central Gulf of Mexico

Family

Scientific name

Common name

Carcharhinidae.......

Sphyrnidag..cceeeeess

Squatinidae......en..

Prictidac..... . n e e amon
Rhinobatidae..

Torpedinidae....sve

Rajidae..... e v oo n e
Dasyatidae........ .o

Myliobatidae.........
Acipenseridae..... ‘oo

Elopidag....

¥ &« # & * Bk & ¥

Clupeidae..

Engraulidae...ceceee.

S:}’nﬂdidae.-iniqnntir-n

.AriidaEIﬁii iiiiii » 4 = @

"Carcharhinusg 1imbatuS.eeveaer o R
| Mustelus canis..... ceomcananse e e e e na
]Mustelus NOIYiS1lceence Cees e e et

Rhiqurimnndﬂn terraenOVae. « « « . . s ane
Galeocerdo cuvieri..cvees

u ¢ ¥ & & & & B F P B " % ¢ & B & B ¥

Sphyrna tiburo...
Sphyrne zygaema..
Sphyrna mokarral......

Squating dumerdli.....cocevnes

® & ¥ & F A & F N

Pristis Pectinatus .......... teessenw

Bhinobatos lentiginosuS.............

4 ® 9 4 % & ¥ & & 4 & F FN

Narcine brasiliensis..

Raja feXaNf:escetaassssveconcosiss .o
Raja eglanteria.......... teeserrevan

' Dasyabis american8............ corens
Dagyatis sayi...... cesersesacnun ‘o e
Gymnura micrura..

.

& # &# = 8 v w @ uw b 2 A F ¥ ¥FON 4 = B

égﬁmbatus Naringri..veverseccsosansan
Rhinoptera DOTASUS s o e v e wveersasaores

Acipenser ngyhynchus.. ..... b eerems e
-I. PS Saums IIIIII 4 & & 4 & % & & | - 4 P

Megalops atlantic@,....eeececeaccann
Alosa 81abhamlat .. s vesesssrensese cb e
Alosa ch;ysmchlmris. ....... L essanses

Brevoortia gunteri..ievcreenavvacess
Brevoortia patronusS....cesvesss
Brevoortia smithi.........
Dorosoma cepedianum.

a F & % B F RN

Dorosoma petenense..ieeeeees cesaans
Etrumeus teres....... ressnas creasans
Harenguls pensacclae........ vrecruas

Opisthonema OgliNUM.e.iesccsavrannaes
Sardinella anchovia...

a * ¥ & * = & » 2 4% KK 7 & B

Anchoviellas perfasciafa......coeanss
Anehoa Qggsetus.............. .......
Anchoa mitchilli.

* b F % §F F S % & & F 2w 4 uF ¥

* F % = F ¥ 8 & % B F 2

o B % % B & % & b B FFN

Synodus intermedius.
TrachlnﬂcePhalus'gzgggf.........i...

Bagre marinus.....c.evvee
Galelchthg__felis......

w» & & & & & & 4 ¥ W

\gynndus foetens.......

& F F P 29 & & 4 8 "9 ®
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Blacktip shark.

Snooth dogfish.

Florida smoothhounc.
Atlantic sharpnose shark.
Tiger shark,

Bonnethead.
Smooth hammerhead.
Great hammerhead.

Atlantic angel shark.
Smalltooth sawfish.

Atlantic guitarfish.
lesser electric ray.

Roundel skate.
Cilearnose skate.

Southern stingray.
Bluntnose stingray.
Smooth butterfly ray.

Spotted eagle ray.
Cownose ray.

Atlantic sturgeon.

Ladyfish.
Tarpon.,

Alabama shad.

Skipjack herring.
Finescale menhaden.
lLargescale menhaden.
Yellowfin shad.

Gizzard shad.

Threadfin shad.
Atlantic round herring.
Scaled sardine.
Atlantic thread herring.
Spanish sardine.

Flat anchovy.
Striped anchovy.
Bay anchovy.

Inshore lizardfish.
Sand diver.
Snakefish.

Gafftopsail catfish.
Sea catfish.



Table A-1.--List cof fishes entering industrial bottomfish catches in the
north-central Gulf of Mexico--Continued

Family

oScilentific name

Common name

Anguiliidae.........

Miraenidae .. e eees .

CONEridat.eeeesons o

Ophichthidae........

Belonidae.....v.ve. ..

Hemiramphidae.......

Macrouridae.........

Fistulariidac.......

cyngnathidae........

Serranidae. oo, .

[obotidae..... e s e

lutjanidae.eevsesan,,

PriacanthidaC.ceceeee

Pomatomidae....

Rachycentridae.......

¥,

Anguilla rostrata..........

* ¢ 4 & &k & » & 0

Gymnothorax nigromarginatus........ .
Congrina flava............. barreeae .
Ariosoma ImpresSsa..cvereecescnnees. .
 Hoplunnis macrurus...... teraereanany
Letharchus velifer.........v0v... N
Mystriophis intertinctus....... ceees
Ophichthus gomesi........ veerieeas .o
Ophichthus ocellatusS....veveveevann.
Tylosurus acus..... Crereeteene reene

Hyporhamphus unifasciatuS.eeecesvs ..

Urcphyels regiusS..vevivniereerennans

lUrqphyﬂis FloridanuS..eesersoncarens

|

Steindachneria argentea....... e et

Fistularia tabacarig......... ..... .

Syngnathus er - .
Hippocampus erectusS..cvessereasr... -

Centropristis CCyUIrUS. ieresrveiannn.
Centropristis philadelphicus........
Diplectrum formosum.........

Epinephelus nigritus................
Mycteroperca microlepis...cvevueve..
Mycteroperca phenaX..iviveearcenan..

* F & % F 8 W Fa a8

Rypticus saponaceus..,...
oerraniculus pumilio..ieeeeerennnes.

Iobotes SUrinamenSiS e e ce s oeence o

Lutjanus blackfordi......... tesaenan
Iutjanus griseusS.cssceeerccanansaanes
Lutjanus synagris........ ceterrenans
OCyurus chrysuruS..vesssa. Ceerae e
Pristipomoides anderseoni............
LHhumbqplites aurorubens. ..o, -

Priacanthus arenatus.......
Pseudopriacanthus altus.............

* % F & F F & ¥ ¥

Pomatomis saltatrix.......

Rachycentron canadul...cveveven. coves
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American eel.

Blackedge moray.

Yellow conger.
Bandtooth conger.
Silver conger.

sallfin eel.

Spotted spoon-nose eel,
onrimp eel.

Palespotted eel.

Needlefish.
Halfbeak,

Southern hake.
Spotted hake.,

Grenadier.
Cornetfish.

Gulf pipefish.
opotted seahorse.

Bank sea bass.
Rock sea bass.
Sand perch.
Warsaw grouper.
Gag.,

SCamp.
oocapfish.

Pyemy sea bass.

Tripletail.

Red snapper.

Gray snapper.

Lane snapper,.
Yellowtail snapper.
Wenchmsan.

Vermilion snapper.

Bigeye.
Short bigeye.

Bluefish.

Cobia,



Table A-1.--list of fishes entering industrial bottomfish catches in the
north-central Gulf of Mexico--Continued

Family

Seientlific name

Common namre

Carangldae.iceseeeass

Gerridac.scececcsanes

P{:'madasy-j.daeilll s 8 & % &

Scisenidae. ... .

Muillidae....cn... vewa

SparidH.Ell.iliillllll

Ephippidac.icescarens

Chaetodontidae..cer e

IﬂbridaEiiliiliililli

Triehiuridse.. ... ..

Scombridae. .

GﬂbiidaEliilllIliilll

| [Bairdiella c

(Alectis crinituS...eeeee.
Caranx Crysos. .« .
Caranx hiEPﬂS.-...... ............. .
Decapterus punctatus................
Chloroscombrus chrysurus...
Cligoplites saurus......... cesesan e

Selene VODeI'e s sesaasensa
ceriola dumerili,...c.vcen.a. cereene
Seriola zonatl8..coevieviericecenaans
Hemicaranx amblyrhynchuS.coessenvnss
Trachinectus carcllmis....ccveeeevan.
| Yomer setapinnis.....

Eucinostomis gulfescesssseesconnonas

Orthopristis chrysopterus....eeeses.
Haemulon aurolineafum......cvveeneens
Conodon nﬁbilis.............

SU'8ssssaasnens craers
Cyncecion arenarius .
Cynoscion nebulosus.
Cynoscion nothus..cveevverscvecscsns
Paregues acuminatuS.....cevveeeveann
Equetus lanceclatuUS....iveveiercenenn
} larimus fasclatus........ creereveana
lelostomis xanthurus.......
Menticirrhus americanmuS...cecaecscses
anticirrhus focaliger.coearinrannns
Micropogon undulatuS....ccveveseenen
POZOTIRS CIOMIS. ceceorvnsasseancesnsn
Sciaenops ocellata.....coveviennens .
Stellifer lanceolatus....

* # & ¥ F % % & F & F §& @ & &

B 4 & # @ & & A ¥

\

Millus auratuS..ceecervascanvensaesa
Pseudupeneus macullatuS..cseavsavasse

[Archﬂsarggg probatocephaluS..ceevess
Iaggdgn rllombc}ides'-'lli'lllllll‘.llll

‘Stenptms caErinuSllllllilllllll“l'll
‘M EEd_'EEmfi‘Ilill'lllll.ll--lll

Chaetodipterus faber......

Ch-ae-tﬂdon Gcellatg_s--iilIlll'l'--"lllll"l-l-
Holacanthus ci}iaris....

Halichoeres caudalis......cvoveeasn.
Xyrichthys psittacusS.....ecvrusnss .o

Trichiurus lepturus...

Scomberomorus maculatusS..cveevveen.e.
SCDIﬂbEI' CG1iasl--liiiillliiiiiilliil

lScuﬂberamDrus caAvAllA.evsreasvsensene

Gobioides broussonneticcecevess.

v " ¥ B

Gobionellus hagtatus...seeaveacecen.
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¢ Selar crumenophthalmiS..cvevveeecess

African pompanoc.
Blue runner.
Crevalle jack.
Round scad.
Bumper.
Ieatherjacket.
Bigeye scad.
Lookdown.

Greater amberjack.
Branded rudderfish.
Bluntnose jack.
Pompano.

Atlantic moonfish.

Silver jenny.

Pigfish.
Tomtate.
Barred grunt.

Silver perch.
Sand seatrout.

Spotted seatrout.
Silver seatrout.
Cubbyu.
Jackknife-fish.
Banded drum.
Spot.

Southern kingfish.
Minkfish.
Atlantic croaker.
Black drum.

Red drum.

otar drum

Red goatfish,.
Spotted goatfish.

Sheepshead.
Pinfish.

Longspine porgy.
Red porgy.

Atlantic spadefish.

Spotfin butterflyfish.
Queen angelfish.

Painted wrasse.
Pearly razorfish.

Atlantic cutlassfish.

King mackerel.
Spanlsh mackerel.
Chub mackerel.

Violet goby.
Sharptail goby.



Table A-1.--list of fishes entering industrial bottomfish catches in the
north-central Gulf of Mexico--Continued

Famlly oclentific name Common name
ccorpacna brasiliensisS..cieveesaess . Barbfish.
ocorpaenidac..... ... |{ Scorpaena calcarata..iieieenereennnn amoothhead scorpionfish,

ocorpaena plumieri....ovvevicnennenn Spotted scorpionfish.

Peristediidae........ Peristedion gracile........ creerann Armored searcobin.
 Prionotus tribuluS..eieeecenecenaas . Bighead searcbin.
Triglidae..cseviessvse | { Bellator militaris......... Cheeseens Horned searcbin.
CPrionotus rubio..seeeierinnoninrenne Blackfin searobin.
Uranoscopida€........ | Astroscopus y~-graecum..... cereasecsa Southern stargazer.
Blemniida€..eev....s, | Hypsoblennius hentzi...cvveeen. coues Feather blenny.
Brotulidae....... caes Brotula barbat8.e.e.veeeecan cesevruws Bearded brotula.
Ophidion welshi........ccveivuuenn. . Crested cusk-eel.
Ophidiidae...c.c..... Ophidion holbrooki......ccoievnenann Bank cusk-eel,
Rigsola marginata....ceeeeeivvacree. Striped cusk-eel,
r
\ Peprilus PArU,eeevrcoessetnrovecvssns Northern harvestfish.
Stromateldae. . ...... l POTONOTUS DUTEL s ¢ v ve e eevnnuerennnns Butterfish.

Sphyraenidac, ..eeveee ophyraeng guachancho. .cvevirveeenons Guaguanche.

Mugilidae............ | Mugil curema........ D White mullet.

Atherinidae.... ..., Membras martinica. ceerieccicrvosonsovs Rough silverside.

Polynemidae.,...oovev.. Polydactylus octonemusS...cocvesavsens Atlantic¢ threadfin.

( Ancylopsetta quadrocellata......... . Ocellated flounder.
Citharichihys mMaCIoDPS.cccerirrevesss Spotted whiff,

Cyclcpsetta chittendeni............. Mexican flcunder.
Bothidae. ... ou.es ..., Etropus CroSsotlUSececevsvenevacronns Fringed flounder.
} Paralichthys albigutta.............. Gulf flounder.

Paralichthys lethostigma............ Southern flounder.
Syacium gunterl.ceeessessrssnaosnnss Shoal flounder.
{ Syacium papilloSUlieecesvnrosananses Dusky flounder.

Aﬂhimﬂ li'ﬂEBtU.S ........ * ® w ¢ F F F oo b oa e LiﬂEd EGlei
SDlEidaE............. gymllaChiI'us texae--------f--.-..-..- Nﬂk&d S{:'le-

Trinectes maculatUS..eveasa. cerrenes Hogchoker.

Symphurus civitatusS..seeeceevananns . Offshore tonguefish,

Cynoglossidat.e.eeeves

Symphurus plagiuS8..cccceseesensases Blackcheek tonguefish.

Fcheneldac........... Fchenels naucratesS..vievenseasess. ‘v Sharksucker.

Balistidae...eesave.. | Balistes capriscuS...iesveesecsccrses Scrawled filefish.
Alutera sceripta....cceeneenne cee e Orange filefish.

Monacanthidae....... ' Alutera schoepfl...cveevvenrravaennns Gray triggerfish.
Stephanolepis hispidug.......suecens Planehead filefisnh.

Ostraciidae.......... | Lactophrys quadricornis............. Cowfish.
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Table A-l.--List of fishes entering industrial bottomfish catches in the
north-central Gulf of Mexico--Continued

Family Scientiflic name Common name
| Lagocephalus laevigatuS.....ccvueve.. Jnooth puffer,
Tetracdontidae....... ophaercides nephelus. ... ovvveeeran. sSouthern puffer.
ophaeroides spengleri............... Bandtail puffer.
Dicdontidae..... evses | Chilomycterus schoepfi.............. Striped burrfish.

Batrachoididae.......

ntennariidae....... .

Ogcocephalidae.......

Porichthys porosissimus.............
Opsanus beta....... tetsreenas

E ¥ ¥ F R B &

Antennarius muttingi....oovveveerses

Antennarius radiosus......... se e e
Antennarilus SCaADeT v r e nesrreosens
Histrio histrio...evvevrcereerceneas
Halieutichthys aculeatus............
Cgcocephalus NasutuS..cvveveorsarens
Ogcocephalus radiatus...... cevees e
Ogcocephalus vespertilio.,...veeevees

Atlantic midshipman.
Gulf toadfish.

Dusky frogfish,
oinglespot frogfish.
Splitlure frogfish.
Sergassumfish.

Spiny hatfish.

ohortnose batfish,
Polka-dot batfilish.
Longnoge batfish.
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